SUMMARY Four patients with Bannwarth's syndrome were examined. One to three weeks after the appearance of a large erythematous skin lesion they developed pain of variable localisation. Four days to four weeks later uni-or 
Bannwarth's syndrome is a lymphocytic meningoradiculitis charactensed by pain, sensory and motor disturbances in the distribution of peripheral nerves, especially the facial.'-5 Symptoms are often preceded by an erythema sometimes related to a tick bite.47 In this report we describe four cases of Bannwarth's syndrome including the results of cerebrospinal fluid (CSF) examination and electrophysiological studies.
Case reports
Case 1 A 53-year-old female was admitted to hospital with bilateral facial palsies and double vision. She had previously been healthy apart from mild psoriasis. Five weeks before admission she developed over a few days a 10 cm erythematous patch under the right breast possibly following an insect bite. Fourteen days later she complained of a severe burning pain located to the lower lateral aspect of the right chest wall, spreading to the back especially between the shoulder blades and up to the neck. The intensity of the pain fluctuated and was worse during the night. After a further two weeks she developed a left-sided facial palsy, three days later double vision and then a right-sided facial palsy. She felt very tired and had a headache. Four weeks later she complained of tingling paraesthesias in both hands. On examination at the time of admission the erythema under the right breast had disappeared, but a "butterfly" erythema was present over the face. There was no neck stiffness. There were bilateral infranuclear facial palsies, greater on the left and a right-sided abducens nerve palsy. All tendon reflexes were normal and the plantar responses were flexor. Symptomatically the patient improved. The sensory symptoms in the limbs resolved in 3 weeks and the diplopia in 2Y2 months. All the tendon reflexes apart from the knee jerks were Although the diagnosis of Bannwarth's syndrome seems most likely in our four cases a number of differential diagnoses have to be considered. Initially the Guillain-Barre syndrome can be dominated by severe back and limb pain and facial diplegia is seen in at least half the cases.'0 The Guillain-Barre syndrome is regarded as a postinfectious autoimmune demyelinating disorder localised to the peripheral nerves." The CSF findings in our patients of a high cell count are not compatible with the Guillain-Barre syndrome.
The changes in the spinal fluid, the initial pain and the asymmetrical motor symptoms may resemble acute poliomyelitis. Although polio antibody titres were not estimated in our patients we do not consider this diagnosis likely because of the sensory symptoms, lack of fever and the fact that all patients had been vaccinated against polio. Similarly, infections with other neurotropic viruses such as ECHO and Coxsackie virus are less likely as none of the patients had gastro-intestinal symptoms or pleurodynia. An infection caused by a Coxsackie virus was ruled out in cases 1 and 3.
The neurotropic effect of the enterovirus, EV 70, has recently been described but none of our cases had a preceding acute haemorrhagic conjunctivitis as seen in the epidemics caused by this virus. ' As already mentioned a tick bite, as the cause of the syndrome described, cannot be ruled out. This insect is supposed to cause a number of neurological diseases such as tick paralysis,'6 erythema chronicum migrans with meningo-radiculoencephalitis,'7 Bannwarth's syndrome,4 Lyme disease, '8 19 and encephalitis. 20 Tick paralysis is a fast progressive ascending flaccid paralysis with or without paraesthesias and ataxia caused by a bite from a female tick releasing toxic salivary fluid.'62' Pure ataxia without muscle weakness has also been described. 22 The symptoms usually disappear within hours to days after an engorged tick has been removed. '6 23 The neurotoxic effect is not fully understood, but a botulinum-like effect at the neuromuscular junction has been suggested. '6 Erythema chronicum migrans is sometimes associated with neurological complaints related to the central and peripheral nervous system.7 '7 Many of the earlier reported cases undoubtedly fall into the category of Bannwarth's syndrome. 5 The erythema in our cases, except for one (case 3), did not fit the classical description of erythema chronicum migrans, in which an expanding ring like erythema with central clearing occurs. Antibodies against tick-borne encephalitis were not tested in our cases. 24 Lyme disease is a recently described syndrome of erythema chronicum migrans, arthritis and occasionally including neurological symptoms with lymphocytic meningitis. '8 19 The conduction studies of the facial nerve showed long latencies in two patients, indicating either segmental demyelination or regeneration after Wallerian degeneration. It is likely that both segmental demyelination and Wallerian degeneration with subsequent regeneration occur. In Case 1, examined only 5 weeks after the onset of the facial palsy the latency along the facial nerve was prolonged about 4-5 times. It is unlikely that Wallerian regeneration had occurred within such a short period of time as the site of the nerve lesions was infrastapedial since the stapedius reflex was preserved but taste was impaired. On the other hand the synkinesias of facial nerve innervated muscles in cases 2 and 3 are probably due to misdirection of regrowing nerve fibres. In case 3, all facial muscles except the frontal were completely denervated, when first examined six weeks after the onset of the disease. In this case there was also weakness of the left extensor digitorum communis and left extensor carpi radialis longus muscles; the latency to the latter muscle was normal and the EMG showed discrete activity indicating partial axonal loss. The radial nerve sensory action potential had a normal shape and amplitude. These findings are compatible with an anterior root lesion of C7 as the brachioradialis muscle was spared.
The clinical and neurophysiological examinations are consistent with anterior and posterior spinal nerve root lesions and cranial nerve lesions. The normal sensory studies in most nerves are in accordance with a lesion central to the spinal ganglion. Except for case 1 EMG changes in facial muscles were compatible with axonal damage. The markedly increased motor latencies along the facial nerve early in the disease could suggest demyelination as a cause of cranial nerve deficiency. In case 2, examined five months after onset of the disease, the prolonged latencies were interpreted as indicating regeneration due to simultaneous findings of synkinesia. Whether demyelination contributed to the conduction delay remains unsettled because nerve stimulation was not performed early in the disease. 
